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Characteristics of MASP
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MASP (Metropolitan
Area of Sdo Paulo)

Population:~ 20
million inhabitants.

Area: 8511 km?

\Vehicle fleet: 7

million passenger and

commercial vehicles

85% light-duty
vehicles (LDV5s)

3% heavy-duty diesel
vehicles (HDV5s)

12% motorcycles

55% of LDVs use
gasohol

4% use hydrous
ethanol

38% are flex-fuel

2% use diesel
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Figure 7: Mean concentrations of (a) CO (ppm), (b) NO, (ng m3), (c) O, (ug m=),
(d) PM,, (ug m3) and (e) SO, (ng m=) measured in the monitoring stations in the
MASP according to the hour of the Day and the day of the week, calculated during
the period from 1996 to 20009.
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Normalized ethanol sales (10° m3) Normalized gasoline sales (10° m3)
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Plots in the left panels
'show the monthly
‘mean fuel sales for
'gasoline (mean of 642.7
103 and standard
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The values are
normalized to the long-
term means. The black
curves are monthly
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Autumn

heavy alkanes 7%

light alkanes 25%

alkenes 27%

acetylene 3%

aromatics 38%

Spring

heavy alkanes 11%
light alkanes 26%

alkenes 25% acetylene 1%

aromatics 37%

Summer

heavy alkanes 5%

light alkanes 28%

alkenes 27%

acetylene 3%

aromatics 37%

Winter

eavy alkanes 8%

alkenes 24% light alkanes 19%

acetylene 1%

aromatics 47%

Nogueira & Dominucci, 2014




Ethanol and CO measurements
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Emission charaterization

Emission Factor Evaluations
Tunnel Measurements
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Rodoanel Tunnel
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Fig. | Temperature, air speed, vehicle speed, traffic density and
vehicle fleet composition, discrimination between LDV and HDV,

during the measurements i the Rodoanel tunnel (TRA)
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Fig. 2 Time varations of the researched gas and particulate-associ-
ated compounds inside the Rodoanel tunnel (TRA)
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Emission Factor variation from 2004 to 2011

CO NO, SO, Co,
Vehicle type Locale, year
(gkm™) (gkm™) (g km™) (g km™)
s JQT, 2011 59+0.8 0.48 +0.04 0.021 + 0.003 5]
JQT, 2004 14.6+2.3 1.6+£0.3 n.a. n.a.
RT: 20144 4.0+0.5 IV T 0.48 +£0.04 2855 e
HDV
MMT, 2004 20.6 +4.7 22:3+98 n.a.
Formaldehyde Acetaldehyde  n-hexane Benzene Toluene o-Xilene
Vehicle type | Locale, year
(mg km™") (mgkm') (mgkm™) (mgkm) (mgkm') (mgkm)
JQT, 20114 57+1.7 74427 12357 8.0+3.6 4.4+0.9 10.1+3.0
LDV
JQT, 2004b n.a. n.a. n.a. n.a. n.a. n.a.
S RT, 2011¢ 24.0+8.1 7.6 4.0 149 £ 75 222 + 88 49 £ 12 163 £75
MMT, 2004  48.4+ 35.1 45.7£29 60.1£62.7 783+£72.0 134.5+1354 444+398

MMT, Maria Maluf tunnel, “The present study, PMartins et al 2006*.



EF NO, (g/km)

Emission factors (EFs) NO, vs. p HDVs

EF derived from measurements
linear regression, slope=7.55 g/km, intercept=0.52 (R=0.79)

NO, (ng/m")
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Emission factor - Particles

: BC(PM; 5.0) BC(PM, 5) PM, 5.10 PM, 5
Vehicle type Locale, year
(mg km'") (mg km™") (mg km™") (mg km™")

JQT, 2011« 7+6 39+ 17 88 + 36 &
LDV
JQT, 2004 n.a. 165 127 + 67
RT, 2011 53+ 31 08 110 + 74 326+ 119
HDV
MMT, 2004 n.a, @ 715 + 585 588 + 364 \
v'CO,, CO, NOx and SO, were measured hourly.
v'VOCs were collected every 2-hour.

v'PM, . and PM, . ,, samples were collected every 6-h (daytime) and 12-h
(overnight).

Sanchez-Ccoyllo et al, 2007



Measurements of carbonaceous

compounds Elementar and Organic
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Measurements of carbonaceous

compounds Elementar and Organic
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Mass balance calculations

organic matter considered as 1.2 times OC
assumed all S is sulfate
used the following formula for crustal (takes into account oxides)

Crustal = 1.89 x Al + 2.14 xSi+ 1.4 xCa+1.36 xFe + 1.2 xK +
67 xTi

- all other composition data (e.g. Cu) went into “other



fraction of PM mass
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Mass Balance for

PM2.5 - Heavy duty
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Light duty fleet Diesel
Aerosol size

distribution
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CONCLUSIONS

« Air concentrations allow space/temporal identification road transport
sources GHGs/ATPs

« Results contribute to define measures/policies to improve air quality
& life

« Extrapolation local inventories to other cities will impact spatial
distribution ATPs in areas around large urban

« Estimated vs. measured air concentrations: higher GHGs/ATPs have
pronounced diurnal profiles

*ekkk

« Transport activity generate temporal & spatial schemes useful for
regional dispersion air pollution modelling

« This study computes emission inventories by generating Emission
Factors (EFs) & provides tools to complement global emission
inventories (GEls)



Modeling approach for
emission



Source distribution




Spatial distribution of roads in South America - preliminar




Geographic information from Open Street
Maps
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http://www.openstreetmap.org/
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Density (km of street\grid)
number of vehicles proportional to the density
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CO EMISSIONS (mol kmA-2 hrA-1)
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NO2 EMISSIONS (mol km”-2 hri-1)

00:00

20°S

21°S

22°S

23°S

24°S

25°S

26°S

27°S

50°W 48°W 46°W 44°W 42°W 40°W

—
i {
I
=

0 10 20 30 40 50 60



FAPESP, CNPq, CETESB, IAG/USP

CETESB


http://www.cetesb.sp.gov.br/
http://www.cetesb.sp.gov.br/
http://www.fapesp.br/index.php
http://www.fapesp.br/index.php

